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One joule is done if a coulomb is transferred round the circuit under an E.M.F. of 1 volt. Now if a coulomb is transferred per second the current is 1 ampere, hence if a current of 1 ampere is flowing under an E.M.F. of 1 volt the power expended is 1 watt.
DEFINITION. A power of I Watt is expended in producing a current of 1 ampere under an electromotive force of 1 volt.
Moreover since 1 ampere = 1/10 c.G.s. unit of current and 1 volt=108 C.G.S. units of E.M.F.
1 watt= 107 c.G.s. units of power = 107 ergs per second.
Thus in any given circuit the power in watts is found by multiplying the volts by the amperes, while the work done in a given time is found in joules by multiplying the power in watts by the time in seconds.
A unit of power often employed in practice is the kilowatt, or 1000 watts. This is known as the Board of Trade unit.
The relation between the erg and the foot-pound is known, and it can be shewn that1
1 erg = -737 x 10~7 foot-pound. Thus it follows that
1 joule = -737 foot-pound, and                      1 foot-pound = 1*356 joules.
Again when work is done at the rate of 550 foot-pounds per second 1 horse-power is exerted.
Hence
1 horse-power = 550 x 1-356 joules per second
= 746 watts.
1 watt = 1/746 = -001340 horse-power. 1 kilo watt = T34 horse-power.
EXPERIMENT 51. To determine Joule's equivalent by elec trical measurements.
The experiments described in Section 177 can be utilized to find Joule's equivalent. For we have the equation JH — EiL
1 Grlazebrook, Dynamics, § 110.